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METHOD FOR RESTORDiO TIGHTNESS OF CASDKl STRINGS 
|57) Abstract: 

FIELD: oa and gas production Industry. SUBSTANCE: this rdates to repair and mamtenance of casing 
string and in^rovlng its efficiency. According to method, zone of dtaturbed tt fi( htnff« of casing 
string is Govcxcd from Inside of casing staring by paicli made of definmafale pipe pnx&ioed from 
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opntions. Pipe produced of thennoplasdc material is flUod wttfa ibis mixture before covering 
zone of disluibed tightness of casing string. EFFECT: higher effic^ 
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(57) Abstract: 

|f3o5pcTesBK oiBocarcn k otinacra poAnrao-BdQiifiapoHBbix palSor k Baiq»aBn«SD aa. n Dn ti nnrim e 
a^^cBTBSHOCTH. Cyxb KsofipCTCSBR: CI10C06 3a»D0«iacTCH B iicpcsptimDi SODU BBrqattTBqHocm nffc^ ypnril 
KomasHbi ajayiv* DnacTbipcM b3 Ac^pft'BpycMQA Tpy^, HanyrooncBHoA b3 TcpuannacnpiBoro 
uarepBana, ymppowp n muKWim eaa. a isadfarnMBoe AaancHBe cocananx sa cner puuiuipcBHH 
caiiopaacrpemaoiivrocB h caa«ipaciiDq3«noii|crocff uarrepHanau lOiipBiiicp, CHTB - CMcai ■sBocnoBaA 
ropBbot M (SypoBbOc pai6aT, wumphot sanaaaaar Tpjytfy B3 TepMoanwriumiui v narcpuna neptn 
nepcspbimM doofac Hepepjicia^uaJciH ofkngyroft KPnoBaM. 2 3Jl ^juiI. 1 Te5n* 
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DcflcripUon lOmcaBHe Kio6peTCHXH]: 

Hj oflpe'itBue vinmj i' iiiH k o6nacra pcMoaTBO-M3orpinyinwHHX palSor (EW), a bmcbbo k a m v^ mn 
BoccTOBDa/ieaiDi rcpummHonH ofici^^Bbiic aonoHB. 

Hasecraf cnQQo6 BoocraBOBneHBsi rcpMenpiBOCTH o6caA9bKX kqjiohh. EKnx)*<ax)aQift coycx KonoHHU 
BaccxsD-KOMiipecsoopBUX Tpy6 (HKT) bhxc vorrcpeana HS^ymcHiiH o<MffHofl kqjiohhw. saKamiBaBKc 
^t ^aMi miiMpy ui ^ « pacTfiOpa B HKT npn oTKpfarrou Darpy^HOM npoctpancrse. nqniAi HKT Bbime 
pacqeraoro yposBsi TaM uimap y jm ero paeroopa b cK B a irane , uppnaannBainie rawmoHwpyiocnero pacraopa 
3a o6ca^^Byx> xonoHBy upn saKpurou 3aTpy6H0M npocrpaacTBC PI, 

Hc»ocT8TKB anajiora saxjimaioTCH b tom. uto. BD-ncpBbDc, npo^aBKa reunoBxpywanfro pacraopa b 
sasonoBooe upocTpsnxrrBO Boouoma tojmo nop bucokhm KsfibrronabiM AaaJicinscM. «rTO Hc^caonacsD fljw 
i^tjiocrtBocTM ocTOTibBofl WTTB o6caniiofl xotTZOHabi, BO-BTCpfaix Bs-sa yc^o) 
uarqimanoB pc^fjifaTaraBaocTb onepai^ Be ly eBwm aer 60%. 



HaaSoiiee 6mDaM x i r t irf ^ hf " *«™* no xexianBaaril cycqpocra mviwivii cnooo6 ycTOBoani imacmpR b 
nntpmine BcrcpcMcrviBocfni 0609^^ xanoBBU iqrreM mpoEpumfi 3qbu BarpiieiviBocTV nyrpB 
nnacTUpcM b3 MBrannmecKoft Tpy<Sbi c nocnenyixqBM ee pacoiBpeBBeu aa cner oo^aBmi ziSfaritMBDro 
t|2i. 



Hq^ocraroK ssBecrooro rrp^r^^ aasnn^iaeTcs b tom. trro nnacrupb Bhnxumca us Mcrawia. a sro hc 
DoooQiiHeT MvrepBan nnacniqpH oiwaanBsarb d GSOii^HnB TpeowT b o6cai^oft KonoBHe. 

3a^aTO 3aKJiMacTc« b meumeBaB s^^tcthoctb peuoHTWWoajiHijHOHHbix patfor nps QffHoep mrwHOM 
cBUOKCHUB Tpyno3aTpaT. 

rtoeraBnamaa aawaaa Mp e nu ^ a cica TOi, vro b oioootfe* BKinovaniVM nepcspfai'nie 30Bb( HcrcpMcnniaocTs 
o6cav^fcix KonaHK im^ ' ipM imacrupeM. BbnmnBCBBuii b mi\c j^c^o^apytMsA Tpy6fai. paomipeBHe 
nnamipA no eoeft Teniae nymi cos||aiM B3(SfaiTO«iBoro fifisntmat, b KawTBe Ao^opM^iycxoA Tpy<h>i 
HsnnbayioT Tpy^y « TepMOonaciwiBOPO uaTqioajxa. a naeihrmBM j^amusm oaqnaDT 3a cuex 
pacnDBpcBHn caMOpaaarpeBBXiiqci^x:*! h pa ciiM pMm m iaticg uarKpeana. KormpbOd saxmnHsocrr Tpy6/ id 
TcpuoanacmBoro larxcpaajia nepcn ncpcKpunxcM aoHbi ecrcpMeniuBocTH o6caABoa KoncHHbi. B KautxrrBc 
« rfpiff> iffi a* >«i ^maM » Mai«pBana ]KfiQiifc3yv)T noTOtsTHnee, a b aa^iecive cainyaaorp e Baionyrocg a 
cauopdcnmpHxmifrocfi Marqpisana HcnonMyioT CMTB - cMocb »3DarrKosy» ropmix b 6ypoBfcixpa6ox. 

CHTB nr"^'' ** " "*' * . rsiaBBUM o6pa30M. npn paspymeam npouBboc >q>yiiKHX icaTqpoanoB (ocanfaBUe nop^u^). 
6eToaBbix B !Kcnc3o6cTaHHux Kv;enH&, KnMmnMx aaaAOK, ato Ao6brai npgpqffBoro KauHH. Oh 
f^xncraanner oo<kdl ixopoaixoo6p«3afadl H a^pumifl h w mnpM p nr yT ar Hwtt MarrepBon, j\a»ia^ c BopfA 
mjcnowyn p-^^MT" (pH 12). Ilpx CMonsxBaHira nopomKa CHTB c Dc«<rit odpasyrrcn cycneaasa (patean 
cueol. KOTopan. tfynyv sansra b nmyp. cnenaHHbdl a o6bCRTc uap^cmampM ptapyaarnKK c twBOtu 
EpcMCBH cxBaTbtBacTCH, T B C tJfl ccT, o^XBOBpCMCBBO yBC7iinBBa»ab B o6i>cMe. yBemracHBB o6iiCMa - cnt^ciuse 
n^arai^ aou mmei fitiB, BXDf\fmj/ni b cocras CHTB, npHBo^^ a paaBwnoo b imiype nQQMfraqooHBoro 
j^aBJttman (Conee 40 KOI a}. Hem acActbhem rBRpaTaiiyioHBM^ a^^^bhr b toic o^bora paaEBBaxnoi 
aaapHBCKBA, npoBcyvHiniae a ero pai^jynicBHio 13]. 

BciiK cycsKBsmo CHTB aairarb b rpy^ bs repMonnacTBiiHoro MaTcpnana, to ecTb ir> Marcpaana, 
paakffimaxHEtproGH npn aarpeBaMOi* 3arqsiieTKiiqMiBaTb hobiq>i. to wpes 1,6 « HaHBrrcH pcaai^ c 
BbipiammM Teana b pamiiap c H BOi CMTB. Tama Bupjotrterrcst^ocrmmm, irrodu pasorpCTb Tpytfjr AP UO - 
120*^ a 9T0 Bbime TeMOepanypbi* npa aoropoft. frnfipmirp. nonmmta peausa^tatrrcn k iqiosranner 
f«M» j iii w i Hy > ' icaym j ub . Tpy<Sa yBcnvmBacrcx ABaMcrpc 6e3 pa3|QniieBBSi» a b cnytne ee 
npcneapvr^EUoro c^yaui b csBaMBiv b aoay Bcrepiimnmocxii o6canBofl sonoHBU c HarnroM 
i^soaamaeKMK t^jn^f^n^ ■ i mmnw ., TrpwnfT f iM "iii' iH iMft M H TT " "" «p*^«.»»'a<Mi> BCfiBn^KTEB Tpen^iBy h nocne 
oKonaBHR pwi^wT ™ K Bopiiajaoaion Tom^afiypbt saTBCpffeBacr h otfecaeqaBacr HancxByio woonHnfOi 
noBpexf^eBBA b ortngynnft KonoBBC. 

npBMcp pcajiH3ax9fH. ripcniaviojKiiM, «ito na rjiyCiiHc 400 u Mscnnyaxoi^aflBaH KonoBaanaaMCTpaM 146 kAi 
c TQim^^BoA creaoK 8 lOC bukt rpen^my mapaaott 2 mm a Anaaofl 2 m. 

Bepyr wmMnmaata^ Tpytfy A'iBBoft 4 m c uapyjaiib ai /^aMerpoii aa 2 mm mbblok myrpeHHero 
AWMcipa ^H ^Tf i i CP^ KanoHBU b ■HTcpeane Hcrq^ M c iaiHuciH (r^ 128 104 h Tommmofl creaos 6-8 mm. 
Samymaiyr noKBKft kobcq, Tpy6. rvnwrr cycnooaw CMTB, icto 6qjyT 100 ar nopomaa b 30 ji 
TexHBiDGKOlt BO^^ <^cncB3iiK> sanHBaayr BnonB3TWieBQeyB> ipytiy. TepMcrasHpyanr Bcpxeuft xoaei^Tpy6 b 
aa KonosKe HKT ana rpocaae ipyfSy cnyocaiOT a 3aay Ha ^Me i i wao t' iii oCcgyprnft aojioHHbi. 

MepC3 1.5 H Ha^znaacTCH pcaauHH a npoKcxoABT pasorpcs a paDAyaaKuc noTiiiaTHjicaoBoft Tp3r<Sw annorb 
AHH oonpaxcxsiOBCHllH CO CTCHKaMH o6caAKofl aonoBHU. Bonec Torx>, nocaojuaay Marcpaan Tpy6bi 
pasMnr^cH, o« npoRBKaera b TpcnQmy. TaasM o6pannM AonoanarreTifaHo ee repMenDHpyer. 
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riocne OKOB<iaBHH r^^tr*. Ecrropan npvraurr OJS • 1,0 ^ csBaiKi^ ocTaBiiiix»T b nosoe sa 4 - 5 a^h 
aoccTaaoBncuiH ToaxEpanyphi a aanraqpneoaaBii n wiayiiiciiu p uA TpyfSbi. SarcM KoixoHHy HKT ana 
xpocsK, Ba EOTOpfacx DjiacTfaipb CbOt cuyu^eu. a cxBaxHey, no^BisuaKyr na nopepxHocTb. B CKBaxHay 
cnycsanr sonoHHy (^ypBniafaix ipytfc ifapiora6apHTHbiM Typ6o6ypoK. ffprnmu wus. ^ipcsoA ■ pasdypHBUor 
repMcmipfyioaQie ysnu ■ conepmDioe zKvnDrrHmsoBott Tpy6i)i. KonoBHy l^ypBiifaSbix 'ipy6 mmpBifaDT. 
npoH3B(yyrr onpeocosKy o6ciy|Hnft KanoHHbc oomacao ffe fc yiii yj wigm HHtripymaww. 

npcHwynxiBCTBa iipcnnar<AeMoro ciZDCo6a ocnoBbieeiDrrcH sa tom, «ito noBpesAcsae b o6canBofl kqjiohhc 
BsomqiyeTCfi tenee h^csho sa c«kt npoaxKHOBeanii m arefMiana nnacTbipH e csna imoi TpoxQniy. K tom/ 
se nnacTbipb b3 CHHrmniecKoro uarepBana ff uutmewKC , rax Kax ae nomBqpxes Kpppooni. 

HcTo<iBHKH HB^opuaiiBB: L BnaMCBHH B^., yMcrCbeD B.r. CnpaBoqHBK ncacrepa no KamrraniiBDifjr 
peuoTiy CKBaxHB. M.. H^npa. 1985. c.l63. 

2. ABrqacsoe cstv^erenbCTBO N 1GQ1330, COCP, xn. £ 21 B 29/10, 1990 - vportmnL 

3. MBcrpyioQiH no apauoKHEDo cmmh nssecTKOBOft ^nn ropHboc n OypoBUX pa6oT fdlTB). Han. AO 
'CrpoAMarcpHajibi". 7 c 
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Claims Kl^opuyna K3o6peTeBKsi]: 

1. Q90006 BOOcrraBoancsKB itpmctb^iboctm o6cnWPwx kojiobh, autxnBKxnfA ncpcxpume 3ama 
aerepMnviHOCTB Basyipa nnacTbcpeu. BbmanHeHHbai 6 asnc Rc^optiBpytxisA Tpy6bi. a paciinq>aaHc 
mucTkipsi no Bcefl ppMBc nyrrew cxxv^aHBH BstfUTOWxro a^^cbbh. orjizwDoq^flcR tcm. ^jto b Kawrroe 
^^efopiCBpyeMDft Tpytibi BajonKsyvrr TpytSy 10 TqjimnacTmKOZ^ Manrpaano. a astfumqaoc A&arKSHc 
ooc^axyr 3a cncr pacmBpeaBa (^oiopaaorpcBaxxmeroca a caMopacnrapaxMiieroca Marrqxnna. KoropisiM 
sanoimiaDT Tpy5y as Tepuoonaenpnioro uarefiiiana ixepc^ xxepexpfcmceu aoau HcrqaimniHocTB ofic^naott 

KOnOHHbl. 

2, C&0C06 DO n.1, oTJDnzaxmQiAcfl roc wro a Kaaccrae TepMonnauncuaaro MarrqiBana aoKunoyKiT 

a Qioeo6 no mi.1 a % tmrnmnfOica «rpo a xauecTBe caiiopasorpeaaxm^eroca a 

cmiopae mMpHKfing wi mivpsmn^ »wmtiwnyww> cure t%na^ igiH et?T a oBym ffro rnpahix a ferpoabpc f>a6oT. 
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Drawlng(s) [Meprem]: 

XapaKTepMCTMKa CI4rE 



XapaicrepMCTKKa 




1. BoAO-CMeceBoe OTHOiueHHe cycneH3MH 


0.3 


2. PacxQA nopoiiJKa Ha 1 m' o6beMa, t 


1,8 


3. PacTeicaeMOCTb no Kowycy AaHMH. cm 


20.0 


4. nnoTHocTb cycneHdMM, r/cM 


1.8 


5. BpeMfl Havana peaKUMH rHAparauMM npu 




TOMneparype 20-25^C, mmh 


OKono 90 


6. TeMnepaiypa caMopaaorpeeaHMn. ""C 


6onee 100 


7. CueaneHMe KaiiHA CTpy6ofl, MHa 


6.0 


8. ConpoTMBneHHe KaMH^i (t)MnbTpaMHH boau. MRa 


eonee 60.0 


9. AaBneHMe npM paciUMpeHMu. MHa 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness fi*om the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings fi-om the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of hnplementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from i4 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CL E 21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 



RU2105128C1 



Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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My commission exptoea 03-22-2CX)3 



Stamp, Notary Public 
Hams County 
Houston, TX 
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□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 
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As rescanning these documents will not correct the image 
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the IFW Image Problem Mailbox. 



